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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - ' 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-14, 17-22, and 27-34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Cioffi et al. (US 5,995,567). 

Referring to Claim 1 , Cioffi teaches a method of recovering first and second data 
streams transmitted simultaneously via a wireless channel in a wireless communication 
system, comprising: 

deriving a first channel estimate for the wireless channel based on received 
symbols (see col. 5, lines 54-57); 

performing detection for the first data stream using the first channel estimate (see 
col. 5, lines 58-64); 

deriving a second channel estimate based on the detected first data stream (see 
col. 5, line 65 to col. 6, line 4); 

deriving a third channel estimate based on the first and second channel 
estimates (see col. 6, lines 5-14); and 

performing detection for the second data stream using the third channel estimate 
(see col. 6, lines 14-20). 

Claim 30 has similar limitations as Claim 1 . 
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Referring to Claim 2, Cioffi also teaches the first channel estimate for the 
wireless channel is derived based on received pilot symbols (see col. 5, lines 47-53). 

Referring to Claims 3 and 31, Cioffi also teaches estimating interference due to 
the first data stream using the third channel estimate, and wherein the detection for the 
second data stream is performed with the estimated interference from the first data 
stream canceled (see col. 6, lines 36-42). 

Referring to Claim 4, Cioffi also teaches the first and second data streams are 
combined prior to transmission via the wireless channel (see col. 9, lines 1-9). 

Referring to Claim 5, Cioffi also teaches deriving the first channel estimate 
including obtaining a frequency response estimate for the wireless channel based on 
the received pilot symbols (see col. 12, lines 14-18), . 

deriving a time-domain impulse response estimate for the wireless channel 
based on the frequency response estimate (see col. 1 1 , lines 10-18), and 

deriving the first channel estimate based on the time-domain impulse response 
estimate (see col. 1 1 , lines 18-22). 

Referring to Claim 6, Cioffi also teaches the time-domain impulse response 
estimate derived by performing an inverse fast Fourier transform (IFFF) on the 
frequency response estimate, and wherein the first channel estimate is derived by 
performing a fast Fourier transform (FFF) on the time-domain impulse response 
estimate (see col. 1 , lines 44-50). 
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Referring to Claim 7, Cioffi also teaches deriving the second channel estimate 
including obtaining a frequency response estimate for the wireless channel based on 
the received pilot symbols (see col, 12, lines 14-18), 

deriving a time-domain impulse response estimate for the wireless channel 
based on the frequency response estimate (see col. 11, lines 10-18), and 

deriving the first channel estimate based on the time-domain impulse response 
estimate (see col. 1 1 , lines 1 8-22). 

Referring to Claim 8, Cioffi also teaches the first and second channel estimates 
as time-domain impulse response estimates, and wherein the third channel estimate is 
a frequency response estimate derived by combining and transforming the time-domain 
impulse response estimates for the first and second channel estimates (see col. 1 1 , 
lines 18-22). 

Referring to Claim 9, Cioffi also teaches the first channel estimate comprising 
channel gain estimates for a first group of subbands and the second channel estimate 
comprises channel gain estimates for a second group of subbands, and wherein the 
third channel estimate is derived based on a concatenation of the channel gain 
estimates for the first and second groups of subbands (see col. 1 1 , lines 18-22). 

Referring to Claim 10, Cioffi also teaches the third channel estimate derived by 
frequency interpolation of the channel gain estimates for the first and second groups of 
subbands (see col. 8, lines 50-56). 
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Referring to Claim 1 1 , Cioffi also teaches the first group of subbands is used for 
pilot transmission and the second group of subbands is used for data transmission (see 
col. 7, lines 8-14). 

Referring to Claim 12, Cioffi also teaches the detection for the first data stream 
performed on received data symbols and provides detected symbols for the first data 
stream (see col. 7, liners 8-14). 

Referring to Claims 13 and 32, Cioffi also teaches decoding the detected 
symbols for the first data stream to obtain decoded data for the first data stream, and re- 
encoding the decoded data to obtain remodulated symbols for the first data stream, and 
wherein the second channel estimate is derived based on the remodulated symbols and 
the received data symbols (see col. 6, lines 8-16). 

Referring to Claim 14, Cioffi also teaches mapping the detected symbols for the 
first data stream to modulation symbols based on a modulation scheme used for the 
first data stream, and wherein the second channel estimate is derived based on the 
modulation symbols and the received data symbols (see col. 2, lines 16-25). 

Referring to Claim 17, Cioffi also teaches filtering the first channel estimate, and 
wherein the third channel estimate is derived based on the filtered first channel estimate 
(see col. 3, line 62 to col. 4, line 3). 

Referring to Claim 18, Cioffi also teaches filtering the second channel estimate, 
and wherein the third channel estimate is derived based on the filtered second channel 
estimate (see col. 4, lines 17-25). 
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Referring to Claim 19, Cioffi also teaches filtering the third channel estimate, and 
wherein the detection for the second data stream is performed using the filtered third 
channel estimate (see col. 4, lines 17-25). 

Referring to Claim 20, Cioffi also teaches filtering the first, second, or third 
channel estimate in time domain or frequency domain (see col. 4, lines 17-25). 

Referring to Claim 21 , Cioffi also teaches an infinite impulse response filter (see 
col. 4, lines 17-25 noting that an MR filter is well known in the art). 

Referring to Claim 22, Cioffi also teaches a finite impulse response filter (see col. 
4, lines 17-25 noting that an FIR filter is well known in the art). 

Referring to Claim 27, Cioffi teaches an apparatus operable to recover first and 
second data streams transmitted simultaneously via a wireless channel in a wireless 
communication system, comprising: 

a channel estimator operative to derive a first channel estimate for the wireless 
channel based on received symbols (see col. 5, lines 54-57), derive a second channel 
estimate based on detected symbols for the first data stream (see col. 5, line 65 to col. 
6, line 4), and derive a third channel estimate based on the first and second channel 
estimates (see col. 6, lines 5-14); and 

a detector operative to perform detection for the first data stream using the first 
channel estimate (see col. 5, lines 58-64), provide the detected symbols for the first 
data stream, perform detection for the second data stream using the third channel 
estimate, and provide detected symbols for the second data stream (see col. 6, lines 
14-20). 
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Referring to Claim 28, Cioffi also teaches the detector further operative to 
estimate interference due to the first data stream using the third channel estimate and to 
perform detection for the second data stream with the estimated interference from the 
first data stream canceled (see col. 6, lines 36-42). 

Referring to Claim 29, Cioffi also teaches a receive data processor operative to 
decode the detected symbols for the first data stream to obtain decoded data for the 
first data stream and to re-encode the decoded data to obtain remodulated symbols for 
the first data stream, and wherein the channel estimator is operative to derive the 
second channel estimate based on the remodulated symbols and received data 
symbols (see col. 6, lines 8-16). 

Referring to Claim 33, Cioffi teaches a method of recovering a base stream and 
an enhancement stream transmitted simultaneously via a wireless channel in a wireless 
communication system, comprising: 

deriving a first channel estimate for the wireless channel based on received 
pilot symbols (see col. 5, lines 54-57); 

performing detection for the base stream using the first channel estimate to 
obtain detected symbols for the base stream (see col. 5, lines 58-64); 

decoding the detected symbols for the base stream to obtain decoded data for 
the base stream (see col. 6, lines 8-16); 

re-encoding the decoded data for the base stream to obtain remodulated 
symbols for the base stream (see col. 6, lines 8-16); 
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deriving a second channel estimate based on the remodulated symbols (see col. 
5, line 65 to col. 6, line 4); 

deriving a third channel estimate based on the first and second channel 
estimates (see col. 6, lines 5-14); 

estimating interference due to the base stream using the third channel estimate 
(see col. 6, lines 14-20); 

performing detection for the enhancement stream, with the estimated 
interference from the base stream canceled and using the third channel estimate, to 
obtain detected symbols for the enhancement stream (see col. 6, lines 14-20); and 

decoding the detected symbols for the enhancement stream to obtain 
decoded data for the enhancement stream (see col. 6, lines 8-16). 

Referring to Claim 34, Cioffi also teaches deriving the first channel estimate 
including obtaining a frequency response estimate for the wireless channel based on 
the received pilot symbols (see col. 12, lines 14-18), 

deriving a time-domain impulse response estimate for the wireless channel 
based on the frequency response estimate (see col. 1 1 , lines 10-18), and 

deriving the first channel estimate based on the time-domain impulse response 
estimate (see col. 1 1 , lines 1 8-22). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 15, 16, and 23-26 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Cioffi in view of Isaksson et al. (US 6,181 ,714). 

Referring to Claim 15, Cioffi does not teach the deriving a third channel estimate 
including scaling the first channel estimate with a first scaling factor, scaling the second 
channel estimate with a second scaling factor, and combining the scaled first channel 
estimate and the scaled second channel estimate to obtain the third channel estimate. 
Isaksson teaches the deriving a third channel estimate including scaling the first 
channel estimate with a first scaling factor, scaling the second channel estimate with a 
second scaling factor, and combining the scaled first channel estimate and the scaled 
second channel estimate to obtain the third channel estimate (see col. 2, lines 51-67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the teachings of Isaksson to said device of Cioffi in order 
to ensure better compatibility with high-bandwidth systems. 

Refering to Claim 16, Isaksson also teaches the first and second scaling factors 
selected based on reliability of the first channel estimate relative to reliability of the 
second channel estimate (see col. 2, lines 51-67). 

Refering to Claim 23, Isaksson also teaches the wireless communication 
system utilizing orthogonal frequency division multiplexing (OFDM) (see col. 2, lines 40- 
45). 
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Referring to Claim 24, Isaksson also teaches the received pilot symbols are 
obtained in each OFDM symbol period and for a set of subbands used for pilot 
transmission (see col. 12, lines 13-24). 

Referring to Claim 25, Isaksson also teaches the received pilot symbols are 
obtained for OFDM symbol periods used for pilot transmission, wherein the first 
channel estimate is derived for each OFDM symbol period used for pilot transmission, 
and wherein the second channel estimate is derived for each OFDM symbol period 
used for data transmission (see col. 12, lines 13-24). 

Referring to Claim 26, Isaksson also teaches the wireless communication system 
as a multiple-input multiple-output (MIMO) communication system, and wherein the first 
and second data streams are transmitted simultaneously from a plurality of antennas 
(see col. 9, lines 20-26). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eugene Yun whose telephone number is (571) 272- 
7860. The examiner can normally be reached on 9:00am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew D. Anderson can be reached on (571)272-4177. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Eugene Yun 
Examiner 
Art Unit 2618 
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